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x input: | (None. 60, 160, 1)
inputs: InputLayer
output: | (None, 60, 160, 1)
4
input: [ (None, 60, 160, 1)
convl: Conv2D
output: | (None, 58, 158, 32)
\ J
o input: | (None, 58, 158, 32)
relul: Activation
output: | (None, 58, 158, 32)
Y
input: | (None, 58, 158, 32)
conv2: Conv2D
output: | (None, 56, 156, 32)
\ 4
- input: | (None, 56, 156, 32)
relu2: Activation
output: | (None, 56. 156, 32)
Y
. input: | (None, 56, 156, 32)
pool2: MaxPooling2D -
output: | (None, 28, 78, 32)
Y
input: | (None, 28, 78, 32)
conv3: Conv2D .
output: | (None, 26, 76, 64)
Y
o input: | (None, 26, 76, 64)
relu3: Activation
output: | (None, 26, 76, 64)
\ 4
X input: | (None, 26, 76, 64)
pool3: MaxPooling2D
output: | (None, 13, 38, 64)
Y
input: | (None, 13, 38, 64)
flatten_1: Flatten -
output: (None, 31616)
Y
input: | (None, 31616)
dropout_1: Dropout
output: | (None, 31616)
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fcl: Dense

input:

(None, 31616)

output:

(None, 10)

fc2: Dense

input:

(None, 31616)

output: |  (None, 10)

fc

3: Dense

input:

(None, 31616)

output:

(None, 10}

fed: Dense

input:

(None, 31616)

output:

(None, 10)

\

=

——

concatenate_1: Concat

input:

[(None, 10). (None, 10), (None, 10), (None, 10)]

output:

(None, 40)
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inputs = Input(shape = input shape, name = “inputs”)

2 FIEEN
convl = Conv2ZD(32, (3, 3), name = “convl”)(inputs) —

relul = Activation('relu’, name="relul”)(convl) :"> ﬁ%%ﬂ |5zx|
— LN 7\
m#n

7 WoR#% I :>

convZ = Conv2D(32, (3, 3), name = "conv2”)(relul) 2%
reluZ = Activation('relu’', name="relu2”)(conv2) -
poolZ = MaxPooling2D(pool size=(2,2), padding='same’', name="pool2”)(relul)

)

# FHEN

convd = Conv2D(64, (3, 3), name = "convi”)(pooll)
relud = Activation( 'relu', name="relul")(conv3)
pool3 = MaxPooling2D(pool size=(2,2), padding='same ', name="pooll”)(relul)

# J8 Pooled feature map MFEMALEIENS
= Flatten()(pooll)

B

# Dropout \

X = Dropout(0.25)(x)
U e Sy
ITZEREBDIMI0DR, DFNEITFR. L K

w

X = [Dense(10, activation='softmax’, name='fcid '3(1+l))(x) for 1 in range(4)] | > 2&
¢ AT EROBHRE—E, SHEEAEET—R, EHRDSY. FX],:.
outs = Concatenate({)(x) /

¥ EXEENRASEH
model = Model(inputs=inputs, outputs=outs)
model.compile(optimizer=0PT, loss=LOSS, metrics=[ accuracy’])
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history = model.fit(X train,
Y _train,

batch _size=BATCH SIZE, N TN LY :l: .
epochs=EPOCHS, ;I)-I\Uﬁ:tél:l% :

verbose=2,

validation data=(X test, Y test)) Tﬁ%@%&{g% 0.1 063

Train on 3956 samples, validate on 954 samples

EI?D;ZQ;GBIOSS: 0.3270 - acc: 8.9000 - val loss: ©. val acc: 0. ;m\u-litggﬁg*%jgizguo.961 8

Epoch 2/18
- 1225 - loss: 0.3229 - acc: 0.9000 - val loss: @. val acc:
Epoch 3/1@

- 114s - loss: 0.2987 - acc: 0.9004 - val loss: @. val acc:
Epoch 4/18@
- 1865 - loss: ©.2257 - acc: 0.9164 - val loss: @. val acc:

Epoch 5/10 < +=/Fh .
- 183s - loss: ©.1799 - acc: ©.9337 - val loss: @. val acc: 0. %[)r\” z|:|7< .

Epoch 6/18

> y N

- 113s - loss: 0.1523 - acc: 0.9447 - val loss: 0. val acc: 0. 1 O\/_IHA IED %2 _Eﬁ
Epoch 7/10 INIUE R /INLCTH,

- 1125 - loss: ©.1383 - acc: ©.9498 - val loss: @. val acc: 0. I p— \ol N

- - FlJ == =

Epoch 8/1@ 1: ;:I 1}3 —

- 1275 - loss: ©.1251 - acc: 0.9550 - val loss: 0. val acc: 0. E_ o EQX.JI'—LI]‘ —=/J\o
Epoch 9/1@

- 161s - loss: 0.1144 - acc: 0.9587 - val loss: @. val acc:

Epoch 1@/10
- 1595 - loss: ©.1063 - acc: ©.9618 - val loss: @. val acc:




g ;
;
2
¥l




1 3 3R 5)

£ stimxxy

S/ BEIJING INSTITUTE OF TECHNOLOGY

E5EN

XPEFIE i T o RXEREFIEG
PRAVEHE G —, IEAIIEINIL_ ERYZERIIA
SRR, TERNE, M. KMEEETA
5%, #HEEBEIRIREEZXoH.

EId E T TensorFlowZ&sLHIAYEFRHEE
NZE, Befs1t 2SR EF0La,

/



O

T

AR

RS R4S

awansn)

&g

Tensorflow

it

y m ¥ EXL

- «; BEIJING INSTITUTE OF TECHNOLOGY

HRENINERFN

,\uu*ﬂﬁ*




4 tg ¥ SXL

. ﬂf BEIJING INSTITUTE OF TECHNOLOGY

W¥k
T
B

\m
Al
ITr
“r
i
B

| :

| B |
3o

' gg

/IIIII'

mal AR A HYEIES "'?%Mkagg eE M (https://www.kaggle.com
/c/dogs VS- catS)"Ft BIR], TaafEE, TLAERIE)EGEFIN
@, EeBE RiE stensorflowa] LU{ERRIHEEEE, BibatchX




"nmm

ﬁﬂ ] 4%

convl 1 = tflayers.conv2d(x, 16, (3, 3), padding='same’, activation=tf.nn.relu, name="'conv1 1')
conv1 2 = tf.layers.conv2d(conv1 1, 16, (3, 3), padding="'same’, activation=tf.nn.relu, name="'conv1 2')
pooll = tf.layers.max poollngZd(conv1 2, (2, 2), (2, 2), name="pool1’)

conv2 1 = tflayers.conv2d(pool1, 32, (3, 3), padding='same’, activation=tf.nn.relu, name="'conv2 1')
conv2 2 = tf.layers.conv2d(conv2 1, 32, (3, 3), padding="same’, activation=tf.nn.relu, name="'conv2 2")
pool2 = tf.layers.max pooling2d(conv2 2, (2, 2), (2, 2), name="pool2")

conv3 1 = tflayers.conv2d(pool2, 64, (3, 3), padding="'same’, activation=tf.nn.relu, name="'conv3 1')
conv3_ 2 =tf, layers.conv2d(conv3 1, 64, (3, 3), padding="'same’, activation=tf.nn.relu, name="'conv3 2')
pool3 = tf.layers.max poolngd(conv3 2, (2, 2), (2, 2), name="pool3’)

conv4 1 = tf.layers.conv2d(pool3, 128, (3, 3), padding='same’, activation=tf.nn.relu, name="conv4 1')
conv4 2 = tf.layers.conv2d(conv4 1, 128, (3, 3), padding='same’, activation=tf.nn.relu, name="conv4 2') |
pool4 = tf.layers.max pooling2d(conv4 2, (2, 2), (2, 2), name="pool4")
flatten = tf.layers.flatten(pool4)

fc1 = tf.layers.dense(flatten, 512, tf.nn.relu)

fc1 dropout = tf.nn.dropout(fc1, keep prob=keep prob)

fc2 = tf.layers.dense(fc1, 256, tf.nn.relu)

—_

fc2 dropout = tf.nn.dropout(fc2, keep prob=keep prob)
fc3 = tf.layers.dense(fc2, 2, None)
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#EX O
self.x = tf.placeholder(tf.float32, [None, IMAGE SIZE, IMAGE SIZE, 3], 'input_data’)
self.y = tf.placeholder(tf.int64, [None], 'output data’)
self.keep prob = tf.placeholder(tf.float32)
#HZE A EI Mg

fc = self.conv net(self.x, self.keep prob)

#TE M IRFKEHEN

self.loss = tf.losses.sparse softmax cross entropy(labels=self.y, logits=fc)
self.y = tf.nn.softmax(fc)

#ENTRNE

self.predict = tf.argmax(fc, 1)

HIE NOETRER

self.acc = tf.reduce mean(tf.cast(tf.equal(self.predict, self.y), tf.float32))
self.train op = tf.train.AdamOptimizer(LEARNING RATE).minimize(self.loss)
self.saver = tf.train.Saver(max to keep=1)
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acc_list = []
with tf.Session() as sess:
sess.run(tf.global variables initializer())
for i in range(TRAIN STEP):
train_data, train_label, =
self.batch traln _data. next batch(TRAIN _SIZE)

eval ops = [self.loss, self.acc, self.train_op]
eval ops results = sess.run(eval ops, feed dict={
self.x:train_data,
self.y:train_label,
self.keep prob:0.7
)

loss val, train_acc = eval ops results[0:2]

acc_list.append(train_acc)
if (i+1) % 100 ==
acc_mean = np.mean(acc_list)

print('step:{0},loss:{1:.5},acc:{2:.5},acc_mean:{3:.5}'.format(

i+1,loss val,train_acc,acc_mean))

BEIJING INSTITUTE OF TECHNOLOGY

:ﬁ,. Ity L XF

if (i+1) % 1000 == 0:
test acc list = ]
for j in range(TEST _STEP):
test data, test label, =
self.batch test data.next batch(TRAIN_SIZE)
acc_val = sess.run([self.acc],feed dict={
self.x:test data,
self.y:test label,
self.keep prob:1.0
)
test acc list.append(acc val)
print(‘'[Test ] step:{0}, mean_acc:{1:.5}'.format(
I+1, np.mean(test_acc list)

)

# (R 7)1 ZR e HYRREL
os.makedirs(SAVE PATH, exist ok=True)
self.saver.save(sess, SAVE PATH +

‘'my_model.ckpt’)
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